RHEED streaks can usually be measured more accurately than distances between LEED spots. The surface sensitivity of RHEED is comparable to that of LEED with the advantage that the probed depth can be varied by changing the incidence angle of the electron beam on the surface rather than changing the primary electron energy, as for LEED.
Several structural studies have been previously performed on fcc(100) metal surfaces near its bulk melting temperature T . ' A recent study on Pb(100) and its vicinal surfaces using medium-energy ion scattering
showed that a limited amount of disorder began to form on Pb(100) at temperatures above 500 K, where T for Pb is 600.7 K. The disordered layer thickness on Pb(100) was observed to increase logarithmically up to 2-3 K below T and then saturates at about 1.3 ML's, measured up to T -0.05 K. The maximum amount of disorder on the vicinal surfaces increased with the miscut angle from 1.9 to 3.5 ML's on the 5' and 10' miscut surfaces, respectively. This is in contrast to the divergence of the disordered layer thickness on Pb (110) Fig. 1 . The electron beam is incident along the [011)direction at an angle of 2'-5' with the surface of the sample. In Fig. 1 , the central difFraction beam is the 00 streak. The 01 and 0 1 streaks are on the two sides of 00 streak. A three-dimensional plot of a RHEED pattern is shown in Fig. 2 . The profiles are taken along the RHEED streaks.
In Fig. 3 
This changes the perpendicular component of the electron momentum. The change in k~i s described by
The thermal 
The Fig. 5 . A dramatic change in the profile shape is observed when the temperature is raised over 500 K. This implies that a certain structural change has occurred on the Pb(100) surface. A possible reason for that profile change is the generation of surface defects such as vacancies, These defects change the shape of the reciprocal-lattice rods. Generation of surface defects with temperature can be observed in Fig. 6 , in which the ratio of background intensity to peak intensity, I~""/(Ip""-I", "), as a func- In conclusion, we have used a simple model to extract from RHEED profiles the surface expansion normal to the surface. Anomalous surface expansion of about 4% in the temperature range from room temperature to 500
